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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-5-R-5,F-5-R-5, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject isis composedcomposed ofof 2525 separateseparate studiesstudies 
designeddesigned toto evaluateevaluate thethe variousvarious aspectsaspects ofof thethe State'sState's 
recreationalrecreational fisheryfishery resources.resources. OfOf these,these, eighteight jobsjobs 
areare designeddesigned toto continuecontinue thethe catalogingcataloging andand inventoryinventory 
ofof thethe numerousnumerous StateState waterswaters inin anan attemptattempt toto prepareprepare 
anan indexindex ofof thethe recreationalrecreational waters.waters. FourFour jobsjobs areare 
designeddesigned forfor specificspecific sportsport fisheryfishery creelcreel censuscensus whilewhile 
thethe remainderremainder ofof thethe jobsjobs areare moremore specificspecific inin nature.nature. 
TheseThese includeinclude independentindependent studiesstudies onon kingking salmon,salmon, silversilver 
salmon,salmon, grayling,grayling, DollyDolly Varden,Varden, aa statewidestatewide accessaccess evalua­evalua­
tiontion program,program, eggegg taketake programprogram andand aa residualresidual toxaphenetoxaphene 
study.study. TheThe informationinformation gatheredgathered fromfrom thethe combinedcombined studiesstudies 
willwill provideprovide thethe necessarynecessary backgroundbackground datadata forfor aa betterbetter 
understandingunderstanding ofof locallocal managementmanagement problemsproblems andand assistassist inin 
thethe developmentdevelopment ofof futurefuture investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. ,..,.. 
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JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

STATE:STATE: ALASKAALASKA Name:Name:	 SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No:No: F-5-R-5F-5-R-5 Title:Title:	 InvestigationsInvestigations ofof ResidualResidual 
ToxapheneToxaphene EffectsEffects inin SixSix 
MatanuskaMatanuska ValleyValley Lakes.Lakes. 

JobJob No:No: 10-E-l10-E-l 

PeriodPeriod Covered:Covered: JanuaryJanuary 1,I, 19631963 toto DecemberDecember 31,31, 1963.1963. 

Abstract:Abstract: 

StudyStudy ofof thethe sixsix lakeslakes betweenbetween PalmerPalmer andand WillowWillow 
rehabilitatedrehabilitated inin 19611961 waswas continuedcontinued inin 19631963 inin anan attemptattempt 
toto evaluateevaluate thethe effectseffects ofof thethe toxicant.toxicant. 

HatcheryHatchery rainbowrainbow trouttrout plantedplanted inin FingerFinger LakeLake inin thethe 
fallfall ofof 19621962 showedshowed excellentexcellent survivalsurvival andand growth.growth. AA 
nativenative populationpopulation ofof residualresidual silversilver salmonsalmon whichwhich re­re­
inhabitedinhabited WillowWillow LakeLake inin thethe summersummer ofof 19621962 survivedsurvived andand 
exhibitedexhibited normalnormal growth.growth. 

Live-carLive-car teststests continuedcontinued inin thethe remainingremaining fourfour lakes.lakes. 
MortalityMortality ofof testtest fishfish waswas greatergreater duringduring seriesseries oneone thanthan 
duringduring seriesseries twotwo introductionsintroductions duedue toto lowlow vitality.vitality. LastLast 
survivorssurvivors fromfrom thethe live-cars,live-cars, samplesample fishfish nettednetted fromfrom FingerFinger 
andand WillowWillow Lakes,Lakes, andand waterwater samplessamples fromfrom eacheach studystudy lakelake 
werewere sentsent toto aa professionalprofessional laboratorylaboratory forfor residualresidual toxa­toxa­
phenephene analysis.analysis. 

CollectionCollection ofof adequateadequate invertebrateinvertebrate insectinsect andand planktonplankton 
samplessamples waswas notnot possiblepossible duedue toto extendedextended soft,soft, springspring accessaccess 
roadroad conditions.conditions. UnavailabilityUnavailability ofof samplingsampling equipmentequipment pre­pre­
cludedcluded mudmud samplesample collections.collections. 

ToxapheneToxaphene contentcontent inin fishfish fleshflesh atat FingerFinger andand WillowWillow 
LakesLakes roserose duringduring winterwinter andand decreaseddecreased rapidlyrapidly duringduring thethe 
summersummer season.season. HigherHigher concentrationsconcentrations ofof residualresidual toxicitytoxicity 
remainremain inin fishfish fleshflesh thanthan inin waterwater andand mudmud samples.samples. 
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FollowingFollowing studystudy ofof analysesanalyses andand live-carlive-car findings,findings, 
allall studystudy waterswaters werewere consideredconsidered suitablysuitably clearclear forfor gamegame 
fishfish exceptexcept FlorenceFlorence Lake,Lake, whichwhich remainedremained questionable.questionable. 
ExperimentalExperimental gamegame fishfish introductionsintroductions werewere mademade inin latelate 
summersummer toto thethe fourfour barrenbarren testtest waters,waters, andand aa secondsecond plantplant 
waswas addedadded toto FingerFinger Lake.Lake. WillowWillow LakeLake waswas notnot stocked.stocked. 

Recommendations:Recommendations: 

ItIt isis recommendedrecommended thatthat experimentalexperimental gillgill netsnets bebe usedused 
atat eacheach studystudy lakelake inin springspring toto capturecapture trouttrout fromfrom thethe 19631963 
hatcheryhatchery plantplant forfor survival,survival, growthgrowth andand residualresidual toxaphenetoxaphene 
evaluations.evaluations. 

Live-carLive-car studiesstudies shouldshould bebe re-initiatedre-initiated inin anyany lakelake 
whichwhich failsfails toto produceproduce survivingsurviving fish.fish. 

AquaticAquatic insect,insect, molluskmollusk andand planktonplankton samplessamples shouldshould 
bebe analyzed.analyzed. TheyThey areare thethe mostmost likelylikely reasonsreasons forfor thethe ex­ex­
istingisting residualresidual toxintoxin contentcontent inin fishfish flesh.flesh. 

SamplesSamples forfor aquaticaquatic insectinsect andand planktonplankton progressionprogression 
evaluationevaluation shouldshould bebe collectedcollected onceonce duringduring thethe 19641964 season,season, 
asas closeclose asas possiblepossible toto thethe collectioncollection datedate ofof 1962.1962. 

ItIt isis recommendedrecommended thatthat allall testtest waterswaters exceptexcept WillowWillow 
LakeLake bebe replantedreplanted ifif theythey proveprove suitablysuitably clearclear inin 1964.1964. 

AA finalfinal recommendationrecommendation isis thatthat WillowWillow LakeLake notnot bebe 
planted.planted. AnAn evaluationevaluation studystudy wouldwould bebe complicatedcomplicated byby 
competitioncompetition withwith nativenative sticklebackstickleback andand silversilver salmon,salmon, 
plusplus marginalmarginal winterwinter oxygenoxygen levelslevels inin thisthis shallowshallow lake.lake. 

Objectives:Objectives: 

ToTo determinedetermine thethe existenceexistence andand distributiondistribution ofof residualresidual 
toxaphenetoxaphene inin sixsix ofof thethe MatanuskaMatanuska ValleyValley LakesLakes rehabilitatedrehabilitated 
inin 1961.1961. 

ToTo determinedetermine thethe toxicitytoxicity ofof thesethese lakeslakes inin relationrelation 
toto gamegame fishes.fishes. 

ToTo determinedetermine thethe timetime thesethese lakeslakes becomebecome suitablesuitable 
habitathabitat forfor gamegame fishes.fishes. 

ToTo provideprovide recommendationsrecommendations forfor futurefuture studiesstudies andand 
managementmanagement ofof thesethese andand similarsimilar lakes.lakes. 
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TechniquesTechniques Used:Used: 

Live-carsLive-cars andand experimentalexperimental gillgill netsnets werewere employedemployed 
forfor collectioncollection ofof fishfish samplessamples fromfrom thethe sixsix testtest lakeslakes 
forfor continualcontinual residualresidual toxaphenetoxaphene analysis.analysis. UnusuallyUnusually wetwet 
roadroad conditionsconditions preventedprevented accessaccess toto threethree ofof thethe fourfour lakeslakes 
slatedslated forfor continuedcontinued live-carlive-car studystudy untiluntil JulyJuly la,la, whenwhen twotwo 
unitsunits werewere placedplaced inin eacheach ofof thethe followingfollowing waters:waters: 

BumblebeeBumblebee LakeLake LoonLoon LakeLake 

CrystalCrystal LakeLake NancyNancy LakeLake (control)(control) 

FlorenceFlorence LakeLake 

PlacementPlacement ofof unitsunits inin LoonLoon andand NancyNancy Lakes,Lakes, whichwhich werewere 
accessibleaccessible priorprior 10, suspendedsuspended untiluntil allalltoto JulyJuly la, waswas 
unitsunits couldcould bebe introducedintroduced forfor purposespurposes ofof uniformityuniformity andand 
comparison.comparison. 

PriorPrior toto placement,placement, thethe locationlocation forfor eacheach live-carlive-car 
waswas testedtested toto assureassure thatthat suitablesuitable dissolveddissolved oxygenoxygen andand 
temperaturetemperature conditionsconditions existed.existed. OneOne live-carlive-car waswas placedplaced 
belowbelow thethe thermoclinesthermoclines inin eacheach ofof BumblebeeBumblebee andand FlorenceFlorence 
Lakes,Lakes, thethe twotwo testtest waterswaters ofof adequateadequate depthdepth toto stratify.stratify. 
PlacementPlacement depthsdepths areare recordedrecorded inin TABLETABLE 1.1. 

EachEach live-carlive-car consistedconsisted ofof aa woodwood frameframe coveredcovered withwith 
screenscreen measuringmeasuring fivefive meshmesh toto anan inch,inch, withwith aa hinged,hinged, 
boltedbolted doordoor atat oneone end.end. DimensionsDimensions werewere 1818 xx 1818 xx 3030 inches.inches. 
PastPast experienceexperience provedproved thatthat smallersmaller meshmesh screenscreen filledfilled com­com­
pletelypletely withwith algae.algae. 

TestsTests werewere runrun inin twotwo series;series; thethe firstfirst fromfrom mid-Julymid-July 
toto mid-September,mid-September, thethe secondsecond fromfrom mid-Septembermid-September toto mid­mid­
October.October. SeriesSeries oneone waswas terminatedterminated afterafter eighteight weeksweeks andand 
seriesseries twotwo afterafter fourfour weeksweeks duedue toto developingdeveloping iceice cover.cover. 
NancyNancy LakeLake waswas usedused asas aa controlcontrol waterwater forfor comparativecomparative 
survivalsurvival purposespurposes duringduring bothboth seriesseries ofof tests.tests. 

WildWild rainbowrainbow trouttrout fingerlingsfingerlings threethree toto fivefive inchesinches 
inin lengthlength werewere usedused forfor thethe firstfirst introduction.introduction. HatcheryHatchery 
fishfish atat thatthat timetime werewere frail,frail, andand tootoo smallsmall toto bebe heldheld byby 
thethe screenscreen meshes.meshes. Hatchery-rearedHatchery-reared silversilver salmonsalmon averagingaveraging 
twotwo inchesinches inin lengthlength werewere utilizedutilized forfor thethe secondsecond testtest intro­intro­
duction.duction. ForFor testing,testing, 1616 fishfish werewere placedplaced inin eacheach boxbox forfor 
seriesseries 1,1, andand 2020 fishfish werewere placedplaced inin eacheach boxbox forfor seriesseries 2.2. 
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TABLETABLE 1.1.	 MortalityMortality PercentagesPercentages ofof Live-CarLive-Car TestTest FishFish inin FiveFive MatanuskaMatanuska ValleyValley LakesLakes fromfrom 
JulyJuly 1010 toto SeptemberSeptember 14,14, 1963.1963. 

DaysDays TESTTEST LAKESLAKES CONTROLCONTROL LAKELAKE 
TestedTested BumblebeeBumblebee CrystalCrystal FlorenceFlorence LoonLoon NancyNancy 

55 ft.ft. 1515 ft.ft. 55 ft.ft. 1515 ft.ft. 55 ft.ft. 1515 ft.ft. 55 ft.ft. 1515 ft.ft. 55 ft.ft. 1515 ft.ft. 

77 1919 3131 2525 2525 
1111 3131 100100 66 3131 
1212 5050 5050 5050 5050 
1616 3131 5050 
2020 1313 6363 
2121 5050 7575 
2929 3838 6363 4444 6363 5656 
3333 1313 7575 
3434 100100 7575 
3939 100100 6969 

LVLV 
I--'I--'	 4040 3838 100100 
NN	 4242 63*63* 

4848 7575 
5252 CarCar missingmissing 100100 
6060 100100 
6464 19*19* 7575 

*Survivors*Survivors removedremoved forfor residualresidual toxaphenetoxaphene analysis.analysis. 
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TheThe existenceexistence ofof residentresident gamegame fishfish populationspopulations inin 
thethe twotwo remainingremaining studystudy waters,waters, FingerFinger andand WillowWillow Lakes,Lakes, 
precludedprecluded thethe necessitynecessity ofof live-carlive-car introductions.introductions. Ex­Ex­
perimentalperimental gillgill nets,nets, 100100 feetfeet inin lengthlength withwith fivefive 20-foot20-foot 
panelspanels inin 1/2,1/2, 3/4,3/4, 1,1, 1-1/41-1/4 andand 1-1/21-1/2 inchinch barbar measuremeasure 
increments,increments, werewere usedused toto makemake collections.collections. LocationsLocations ofof thethe 
sixsix studystudy waterswaters andand thethe controlcontrol lakelake areare shownshown inin FIGUREFIGURE 1.1. 

TheThe lastlast live-carlive-car survivorssurvivors fromfrom FlorenceFlorence andand LoonLoon 
LakesLakes werewere removedremoved SeptemberSeptember 14,14, quick-frozenquick-frozen andand sentsent 
toto thethe food,food, ChemicalChemical andand ResearchResearch LaboratoryLaboratory atat SeattleSeattle 
forfor residualresidual toxaphenetoxaphene analysis.analysis. WetWet roadroad conditionsconditions 
hamperedhampered periodicperiodic observationobservation ofof thethe seriesseries oneone testtest 
unitsunits toto thethe extentextent thatthat allall fishfish expiredexpired inin CrystalCrystal Lake,Lake, 
andand beaversbeavers severedsevered thethe buoybuoy lineslines inin BumblebeeBumblebee LakeLake beforebefore 
survivingsurviving fishfish couldcould bebe extractedextracted forfor analysis.analysis. SurvivorsSurvivors 
ofof thethe secondsecond testtest seriesseries werewere removedremoved fromfrom BumblebeeBumblebee andand 
CrystalCrystal LakesLakes forfor analysisanalysis onon OctoberOctober 18.18. 

PlantedPlanted rainbowrainbow werewere nettednetted MarchMarch 1,1, MayMay 1717 andand 
SeptemberSeptember 1212 atat FingerFinger Lake,Lake, andand nativenative silversilver salmonsalmon 
werewere nettednetted JuneJune 88 andand SeptemberSeptember 1212 atat WillowWillow LakeLake forfor evalu­evalu­
ation.ation. DependingDepending onon size,size, twotwo toto fivefive capturedcaptured fishfish con­con­
stitutedstituted anan adequateadequate samplesample massmass fromfrom eacheach lake.lake. 

ForFor l-gallon samplessamples werewere collectedcollectedanalysis,analysis, I-gallon waterwater 
fromfrom thethe 5,5, 2020 andand 35-foot35-foot levelslevels ofof FingerFinger LakeLake duringduring 
thethe springspring over-turnover-turn periodperiod inin May.May. OtherOther testtest waterswaters 
werewere inaccessibleinaccessible duedue toto roadroad conditions.conditions. AA I-gallonI-gallon 
waterwater samplesample waswas takentaken fromfrom thethe 5-foot5-foot levellevel ofof eacheach testtest 
lakelake duringduring thethe fallfall over-turnover-turn periodperiod inin OctoberOctober forfor 
analysis.analysis. 

CollectionCollection ofof invertebrateinvertebrate insectinsect andand planktonplankton 
samplessamples forfor successionsuccession countscounts andand residualresidual toxintoxin analysesanalyses 
waswas suspendedsuspended asas difficultdifficult roadroad conditionsconditions preventedprevented 
simultaneoussimultaneous collectionscollections atat thethe properproper timetime forfor compari­compari­
sonson withwith 19621962 data.data. MudMud samplessamples werewere notnot takentaken fromfrom 
BumblebeeBumblebee andand CrystalCrystal LakesLakes asas plannedplanned duedue toto unavaila­unavaila­
bilitybility ofof anan EkmanEkman Dredge.Dredge. AtAt attemptattempt toto extractextract adequateadequate 
samplessamples usingusing aa weightedweighted cancan provedproved unsuccessful.unsuccessful. 

Findings:Findings: 

SpringSpring andand summersummer testtest netnet studiesstudies atat FingerFinger andand 
WillowWillow LakesLakes discloseddisclosed thatthat successfulsuccessful over-winterover-winter sur­sur­
vivalvival waswas achieved.achieved. HatcheryHatchery rainbowrainbow introducedintroduced intointo 
FingerFinger LakeLake inin SeptemberSeptember ofof 19621962 showedshowed excellentexcellent survivalsurvival 
andand growth.growth. PlantedPlanted atat aa densitydensity ofof 9191 perper surfacesurface acre,acre, 
fishfish enteredentered 33 sinkersinker gillgill netsnets atat aa raterate ofof 3.13.1 perper nightnight 
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hourhour AugustAugust 21,21, AverageAverage lengthlength waswas 12.812.8 inches.inches. AA nativenative 
populationpopulation ofof silversilver salmonsalmon whichwhich voluntarilyvoluntarily re-enteredre-entered 
WillowWillow LakeLake inin summersummer ofof 19621962 waswas capturedcaptured inin 33 sinkersinker 
netsnets atat aa raterate ofof 0.330.33 perper nightnight hourhour AugustAugust 24.24. TheseThese 
fishfish averagedaveraged 10.710.7 inchesinches inin length.length. 

Live-carLive-car testtest fishfish mortalitymortality proceededproceeded moremore rapidlyrapidly 
duringduring seriesseries oneone thanthan duringduring seriesseries twotwo tests.tests. AlthoughAlthough 
survivalsurvival comparedcompared favorablyfavorably withwith thatthat ofof thethe control,control, NancyNancy 
LakeLake (TABLE(TABLE 1)1) mortalitymortality duringduring seriesseries oneone exceededexceeded 8080 perper 
centcent overover thethe firstfirst 3-week3-week period,period, necessitatingnecessitating thethe secondsecond 
introduction.introduction. VitalityVitality ofof thethe testtest fishfish waswas probablyprobably lowlow 
atat thethe earlyearly introductionintroduction date.date. AlthoughAlthough oxygenoxygen andand tempera­tempera­
tureture levelslevels werewere adequate,adequate, allall fishfish inin thethe FlorenceFlorence LakeLake deepdeep 
setset dieddied withinwithin 1111 daysdays afterafter introduction.introduction. TheyThey werewere re­re­
trievedtrieved inin aa decomposeddecomposed condition.condition. NumerousNumerous sticklebackstickleback 
werewere foundfound inin thethe live-carslive-cars atat CrystalCrystal Lake,Lake, showingshowing thatthat 
reinfestationreinfestation hadhad occurredoccurred viavia thethe intermittentintermittent outletoutlet toto 
LongLong Lake.Lake. 

SeriesSeries twotwo fishfish werewere removedremoved OctoberOctober 18,18, whenwhen iceice beganbegan 
toto formform onon somesome ofof thethe lakes.lakes. TheThe solesole mortalitymortality occurredoccurred atat 
FlorenceFlorence Lake.Lake. AfterAfter 2323 days,days, allall fishfish werewere deaddead inin thethe 
35-foot35-foot live-car.live-car. AtAt thethe timetime ofof testtest termination,termination, threethree 
fishfish hadhad dieddied inin thethe 5-foot5-foot unit.unit. 

ResultsResults ofof fishfish fleshflesh analysisanalysis indicatedindicated thatthat thethe 
waterswaters lowestlowest inin toxicitytoxicity werewere Bumblebee,Bumblebee, Crystal,Crystal, FingerFinger 
andand WillowWillow Lakes,Lakes, allall containingcontaining concentrationsconcentrations ofof 100100 
partsparts perper billionbillion (TABLE(TABLE 2).2). FlorenceFlorence LakeLake containedcontained thethe 
highesthighest concentration.concentration. LoonLoon LakeLake failedfailed toto followfollow thethe 
toxicitytoxicity patternpattern ofof thethe otherother testtest waters.waters. InIn thethe climbclimb 
fromfrom 400400 toto 500500 partsparts perper billion,billion, itit exceededexceeded thethe apparentapparent 
fleshflesh contentcontent ofof 19631963 CrystalCrystal andand BumblebeeBumblebee LakeLake samples.samples. 
SinceSince testtest fishfish mortalitymortality inin TABLETABLE 11 indicatesindicates betterbetter sur­sur­
vivalvival thanthan atat anyany otherother testtest waterwater oror thethe controlcontrol lake,lake, itit 
isis possiblepossible thatthat anan errorerror inin thethe analysisanalysis procedureprocedure forfor 
LoonLoon LakeLake maymay havehave occurred.occurred. AA comparisoncomparison ofof toxaphenetoxaphene 
contentcontent ofof fishfish fleshflesh inin thethe testtest lakeslakes inin latelate summersummer ofof 
19621962 andand 19631963 follows:follows: 

ToxapheneToxaphene ContentContent ofof FishFish FleshFlesh 
inin PartsParts PerPer BillionBillion 

LakeLake 19621962 

WillowWillow 8181 100100 
FingerFinger NoneNone detected,detected, lessless thanthan 0.50.5 ppbppb 100100 
LoonLoon 400400 500SOD 
CrystalCrystal 500500 100100 
BumblebeeBumblebee 1,4001,400 100100 
FlorenceFlorence 1,0001,000 600600 
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TABLETABLE 2.2. ResultsResults ofof ResidualResidual ToxapheneToxaphene ContentContent AnalysisAnalysis ofof FishFish andand WaterWater Samples,Samples, 19631963 

SampleSample SamplingSampling SampleSample SampleSample ToxapheneToxaphene 
LakeLake TypeType DateDate SizeSize DepthDepth ppb*ppb* 

BumblebeeBumblebee	 fishfish 10/1810/18 100100 
waterwater 10/2210/22 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

CrystalCrystal	 fishfish 10/1810/18 100100 
waterwater 10/2210/22 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

FingerFinger	 fishfish 3/13/1 1,5001,500 
fishfish 5/175/17 1,6001,600 
fishfish 9/129/12 100100 
waterwater 5/155/15 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

5/155/15 11 galgal 2020 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 
5/155/15 11 gal.gal. 3535 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

10/2210/22 11 gal.gal.	 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

ww 
I-'I-' FlorenceFlorence fishfish 9/149/14 600600 
0'10'1 waterwater 10/2210/22 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

LoonLoon	 fishfish 9/149/14 500500 
waterwater 10/2210/22 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

WillowWillow	 fishfish 6/186/18 200200 
fishfish 9/129/12 100100 
waterwater 10/2210/22 11 gal.gal. 55 ft.ft. nonenone detected,detected, lessless thanthan 0.50.5 

*parts*parts perper billionbillion 
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TheThe TableTable indicatesindicates progressiveprogressive detoxicationdetoxication ofof thethe 
lastlast threethree waterswaters inin 1963.1963. NoNo significantsignificant changechange isis ap­ap­
parentparent atat FingerFinger andand WillowWillow Lakes,Lakes, thethe twotwo waterswaters con­con­
sideredsidered sufficientlysufficiently clearclear forfor fishfish introductionintroduction inin 1962.1962. 

AA moremore completecomplete picturepicture ofof thethe toxicitytoxicity fluctuationsfluctuations 
atat FingerFinger andand WillowWillow Lakes,Lakes, shownshown inin FIGUREFIGURE 2,2, pointspoints upup 
thethe limitationslimitations ofof live-carlive-car proceduresprocedures inin evaluatingevaluating thethe 
statusstatus ofof waterswaters treatedtreated withwith accumulativeaccumulative poisons.poisons. TheThe 
19621962 analysesanalyses werewere performedperformed onon live-carlive-car fish.fish. TheThe 19631963 
samplesample fish,fish, takentaken byby testtest net,net, hadhad residedresided inin andand hadhad 
beenbeen subjectsubject toto toxaphenetoxaphene effectseffects inin excessexcess ofof aa year.year. AA 
buildupbuildup ofof toxintoxin untiluntil thethe endend ofof thethe springspring over-turnover-turn 
periodperiod waswas followedfollowed byby aa reductionreduction duringduring thethe summersummer season.season. 
BetweenBetween JuneJune 1818 andand SeptemberSeptember 12,12, thethe massmass ofof thethe fishfish 
samplessamples atat WillowWillow LakeLake increasedincreased approximatelyapproximately 4.44.4 times,times, 
whilewhile thethe fleshflesh contentcontent toxicitytoxicity decreaseddecreased byby 5050 perper cent.cent. 
FishFish massmass increasedincreased approximatelyapproximately 6.86.8 timestimes atat FingerFinger LakeLake 
whilewhile fleshflesh contentcontent toxicitytoxicity decreaseddecreased 93.793.7 perper centcent be­be­
tweentween MayMay 1717 andand SeptemberSeptember 12.12. 

RelativeRelative toxicitytoxicity ofof fishfish fleshflesh appearsappears toto bebe aa 
functionfunction ofof maximummaximum depthdepth andand percentagepercentage ofof waterwater volumevolume 
belowbelow plantplant productionproduction levels.levels. TABLETABLE 33 comparescompares physicalphysical 
characteristics,characteristics, residualresidual toxintoxin contentscontents andand test-fishtest-fish 
mortalitiesmortalities atat thethe sixsix lakes.lakes. FingerFinger LakeLake isis notnot thethe 
exceptionexception itit wouldwould seem.seem. TheThe twotwo deepdeep areasareas ofof smallsmall 
sizesize andand thethe extensive,extensive, undulatingundulating shorelineshoreline resultresult inin 
aa smallsmall percentagepercentage ofof waterwater volumevolume belowbelow thethe plantplant pro­pro­
ductionduction level.level. TheThe otherother lakeslakes involvedinvolved fallfall intointo thethe 
characteristiccharacteristic bowlbowl shapeshape category.category. 

AA higherhigher concentrationconcentration ofof toxaphenetoxaphene presentlypresently existsexists 
inin thethe fishfish fleshflesh thanthan inin thethe mudmud andand waterwater media,media, withwith 
oneone exception.exception. MudMud samplesample concentrationsconcentrations werewere belowbelow 5050 
partsparts perper billionbillion inin 1962,1962, exceptexcept BumblebeeBumblebee Lake,Lake, whichwhich 
containedcontained 150150 partsparts perper billion.billion. NoNo measurablemeasurable residueresidue 
remainedremained inin thethe waterwater ofof anyany testtest lakelake inin 1963.1963. 

AA thoroughthorough studystudy ofof live-carlive-car mortalitymortality patternspatterns andand 
pastpast analysesanalyses resultedresulted inin aa decisiondecision toto introduceintroduce rainbowrainbow 
trouttrout experimentallyexperimentally toto thethe fourfour barrenbarren testtest waters.waters. TheseThese 
waterswaters werewere consideredconsidered sufficientlysufficiently clearclear forfor gamegame fishfish 
survival,survival, exceptexcept FlorenceFlorence Lake,Lake, thethe statusstatus ofof whichwhich remainedremained 
uncertain.uncertain. TheThe waterswaters andand densitiesdensities ofof plantingplanting follow:follow: 

LakeLake Fish/AcreFish/Acre TotalTotal FishFish- ­

BumblebeeBumblebee 6060 5,0005,000 
CrystalCrystal 7777 10,00010,000 
FlorenceFlorence 110110 8,0008,000 
LoonLoon 8888 10,16010,160 
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fleshflesh asas comparedcompared toto bodybody length,length, FingerFinger andand WillowWillow 
lakes.lakes. 
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TABLETABLE 3.3.	 AA ComparisonComparison ofof PhysicalPhysical Characteristics,Characteristics, ResidualResidual ToxapheneToxaphene ContentContent andand 
MortalityMortality ofof TestTest FishFish inin SixSix TreatedTreated Lakes,Lakes, MatanuskaMatanuska Valley,Valley, 1963.1963. 

TestTest FishFish MortalityMortality 
Max.Max. DepthDepth ToxapheneToxaphene ContentContent SeriesSeries 11 

LakeLake inin FeetFeet ThermoclineThermocline AnalyzedAnalyzed FishFish No.No. DaysDays PercentagePercentage 

WillowWillow 1111 NoNo 1111 ppb*ppb* NoNo unitsunits setset 

FingerFinger 4444 YesYes 100100 ppbppb NoNo unitsunits setset 

LoonLoon 2020 NoNo 500500 ppbppb 6464 4747 

ww CrystalCrystal 2525	 NoNo 100100 ppbppb 5252 100100 
i-'i-' 
\.0\.0 

BumblebeeBumblebee 3737 YesYes 100100 ppbppb 4040 6969 

FlorenceFlorence 4040 YesYes 600600 ppbppb 4242 81.81. 55 

*Parts*Parts perper billionbillion 



FingerFinger LakeLake receivedreceived aa secondsecond plantplant ofof 80,00080,000 hatchery­hatchery­
rearedreared silversilver salmonsalmon underunder whatwhat isis nownow consideredconsidered aa normalnormal 
annualannual managementmanagement program.program. WillowWillow LakeLake waswas notnot includedincluded inin 
thethe experimentalexperimental plantingplanting programprogram forfor threethree reasons:reasons: winterwinter 
dissolveddissolved oxygenoxygen levelslevels areare marginalmarginal forfor gamegame fish;fish; competingcompeting 
nativenative silversilver salmonsalmon andand sticklebackstickleback enteredentered thethe lakelake fromfrom 
thethe outletoutlet toto WillowWillow CreekCreek inin 19621962 andand areare increasingincreasing rapidly;rapidly; 
andand stockedstocked fishfish couldcould desertdesert thethe lakelake atat willwill viavia thethe outlet.outlet. 

PreparedPrepared by:by:	 ApprovedApproved by:by: 

DanDan McGinnis,McGinnis, LouisLouis S.S. Bandirola,Bandirola, 
FisheryFishery BiologistBiologist D-JD-J CoordinatorCoordinator 

Date:Date: MarchMarch 15,15, 19641964	 AlexAlex H.H. McRea,McRea, DirectorDirector 
SportSport FishFish DivisionDivision 
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